In a sustainable society based on an eco-cycling philosophy it is important to establish efficient waste recycling, as well as systems for re-use. Such systems include both material recovery and the extraction of bio-energy and nutrients using natural ecological techniques. In order to save energy and reduce transportation, which accounts for more than 60 % of the waste handling costs, it is essential to develop small-scale and local systems for the recovery of nutrients from waste products.
normally called humus. During the process heat is emitted. The tum-over time for the composting process is dependent on parameters such as moisture, temperature, oxygen supply and ratios between different chemical constituents, for example the C/N ratio (Warfvinge, 1997).
Reasons.for local composting
A big interest has been focused on local composting for several reasons:
• in order to avoid transport and handling of a significant waste fraction which implement several environmental inconveniencies, such as health danger for the handling staff, spreading of fungal spores and inconvenient odours, spreading of leachate into the ground water.
• in order to be able to collect the household waste less often and thus create a substantial economy for the community.
• in order to diminish waste combustion, which is estimated to produce approximately 75 % of the dioxine in the world.
• because composted material is more easy, hygienic and economic to store, handle and transport than untreated waste.
• because of the volume reduction of approximately 90 %
• from an eco-cycling point of view.
Aclual techniques for aerobic composting
The most common techniques are based on various types of open composting, such as windrows or mattresses of different shapes and sizes. The windrows can be optimised with active air injection. The volume of the compost usually determines the rate of compost production (Hogland, 1999).
Since several years a multiple choice of composting equipments has been introduced on the market, both for local composting and central large-scale composting. All the installations for local composting, which are more or less sophisticated, work horizontally and often present either inconveniencies for the users or a relatively poor function. Another factor, common to these composting machines, is that a relatively large amount of sawdust must be added to the waste in order to obtain a suitable C/N ratio and moisture degree. As sawdust takes a long time to break down the quality of the final product thus suffers. It also appears that these composting units, mostly because of a low capacity, bring the costs highly above the municipality rates for traditional waste treatment.
Taking into consideration the above and, especially the market situation, International Compost Development (ICD) was created in spring 1997 in order to further develop a composting machine, which technology was based on a new and revolutionary concept, called vertical under composting.
International Compost Development
The company is based in the town of Lund, where the proximity to the university and high technology institutions has given interesting possibilities to develop the product. In the beginning of 1998 a research and development program was put in place together with the university and with a financial contribution from the Knowledge and Competence Foundation, managed by Teknopol in Lund. Since then the engineer team of ICD, together with professor William Hogland, has performed full-scale tests, both in the laboratories of the university and in residential areas.
The production of the machines is situated in the south of Sweden and is performed on a serial basis since december 1998.
The company actually employs 4 persons, but by including the Swedish sales network and the production lines over 25 persons are involved with the product.
The business idea of ICD was defined as follows:
Propose to the market a competitive, economically defendable, user friendly and environmental solution for the local waste treatment, that minimizes the needs of waste transports as well as handling and landfill costs.
Research & Development

Market demands
When getting closer to the market the ICD team found several criteria, that always were emitted in connection with composting. Consequently, the research, when developing the vertical composting unit, was based on and took into consideration these market demands, such as:
• local composting must be an economically interesting alternative to traditional waste treatment, at least in a near future
• the composting unit shall not be too space demanding, but have a good capacity/size ratio
• the composting unit must be very user friendly
• the composting unit must be highly automatic in order to avoid a time-consuming and costly maintenance work with it
• the use of sawdust is considered inconvenient and should be avoided, if possible
• composting must not be equivalent to inconvenient odours
• the composting process shall not involve any transportation of fungus spores 
) the addition of the paper bag is sufficient in order to create a perfect balance for the composting process. It is further interesting to observe that the quality of the final compost is of a very high nutritous standard already after only approximatel y one week. Laboratory tests at Agrolab Scandinavia in Kristianstad of Sweden shows that the extraded compost is fully broken down and that the NPK values are higher than in all composts from other comparable composting systems.
•
composting with the ICD Vertical Composting Unit has shown, as well in laboratory tests as in full-scale residential tests, that no odours are incurred, except for the start-up period of 2-3 weeks. This is obtained mainly because of the continuous air-flow (oxygen) through the compost material, that avoids the creation of non-oxygenized pockets in the material .
the closed system and the oxygen flow o f the I C D Vertical Composting U nit avoids all transportation of fungus spores. Further, limited and unnecessary contact with the process material limits the risks of human contact with eventual fungus spores.
• 
the vertical undercomposting method, together with the construction principles of the ICD
New governmental goals for the treatment of household waste
J. Fixed governmental measurements
The most i mportant operative goals established by Naturvardsverket c oncerning the future waste treatment are:
• the handling and the treatment of the waste shall be performed i n such way that the negative effects on the environment will be avoided
• a better treatment of the waste shall be obtained through source-separation of the waste.
• before year 2000 all waste producing activities shall be increasingly informed about waste volume, fl ows and waste diminishi ng measurements 
2. Biological waste treatment
